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(54) INK JET RECORDING APPARATUS 

(57)Abstract: 

PURPOSE: To provide an ink jet recording 
apparatus generating a head driving waveform 
suitable for the characteristics of ink with respect 
to the same ink jet head. 
CONSTITUTION: The head driving signal 
corresponding to ink characteristic discrimination 
data is formed by a cartridge detection part 6 
confirming the ink characteristic discrimination 
data applied to an ink cartridge 3 to output the 
signal corresponding to the discrimination data and 
the head driving condition corresponding to the 
characteristics of ink is selected in the same 
printing head 1. 
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CLAIMS 

[Claim(s)] 

[Claim 1] The ink jet recording device characterized by having the cartridge detecting 
element which is equipped with ink identification information, recognizes said ink 
identification information to be a print head and a disengageable ink cartridge, and outputs 
the signal corresponding to said ink identification information. 

[Claim 2] The ink jet recording device according to claim 1 characterized by changing the 
drive conditions of said print head corresponding to said ink identification information. 
[Claim 3] The ink jet recording device according to claim 1 characterized by changing 
maintenance actuation of said print head by said ink identification information of said ink 
cartridge. 

[Claim 4] Have a comparison means to compare a storage means to hold said ink 
identification information with said ink identification information recognized to be said ink 
identification information held at said storage means, and it sets at the time of exchange 
of said ink cartridge. The ink jet recording device according to claim 1 characterized by 
changing restoration actuation of said ink by the comparison result of said ink 
identification information of said ink cartridge before the exchange held at said storage 
means, and said ink identification information of said ink cartridge after exchange. 
[Claim 5] The ink jet recording device according to claim 1 characterized by generating 
cartridge a non-mounting signal from said ink identification information. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an ink jet recording device. 
[0002] 

[Description of the Prior Art] In order to guarantee a good quality of printed character in 
ink jet record, the print head drive which was adapted for the property of the ink breathed 
out from a print head is important The weight of the ink droplet breathed out from a print 
head and a configuration are influenced by the viscosity of ink, surface tension, etc., and 
affect a quality of printed character. Therefore, the print head drive conditions for 
generating the ink droplet which can obtain a good quality of printed character are 
restricted by the property of ink. 

[0003] The ink property that a good quality of printed character can be obtained on the 
other hand changes with record media. For example, to the record medium with which 
absorptivity tends to bleed highly, permeability is low, ink with high viscosity is suitable, 
permeability is high to the record medium with which absorptivity is low and an ink dot 
does not spread, and the ink which is easy to dry fits it Thus, in order to guarantee a good 
quality of printed character to a variety of record media of each, it is desirable that two or 
more kinds of ink in which properties differ can be chosen according to a record medium. 
[0004] For this reason, when using the ink in which properties differ with the same head, 
the drive conditions of a print head must be changed according to an ink property. 
[0005] When a piezoelectric device is chosen as a nozzle driver element of a print head, 
there is important relation to ink supply for ink viscosity and a nozzle. When deformation of 
a piezoelectric device performs supply of ink, and the regurgitation, the amount of 
displacement of a piezoelectric device required for ink supply tends to become large, so 
that viscosity goes up. That is, driver voltage becomes high, so that ink viscosity becomes 
large. Moreover, driver voltage becomes high, so that ink viscosity becomes large also 
about the case where the regurgitation of the ink droplet with fixed weight is carried out. 
[0006] By JP,2-187343,A, an ink cartridge and a print head are unified and what was made 
exchangeable (it is henceforth called a head unit) is shown. On a head unit, the contact 
terminal of the signal for driving a print head and the recognition signal with which the 
operating characteristic of a print head is compensated is. A recognition signal is read in 
this which was prepared on carriage, and a corresponding contact surface, and print head 
driver voltage is changed. 
[0007] 

[Problem(s) to be Solved by the Invention] Thus, in order to change the drive conditions of 
a print head, it is necessary to give a certain identification information to a substitute part 
However, if identification information is given on a head unit, the head unit containing a 
print head must be made into the structure in which desorption is possible, and a 
guarantee of printing location precision will become difficult by dispersion in installation 
location precision. Moreover, since identification information and a print head driving signal 
are transmitted through a contact, the flow of all contacts must be guaranteed and a limit 
joins the structure of the installation section. On the other hand, in order to have to 
purchase the whole head unit not only including an ink cartridge but a print head to use 
some kinds of ink, a user s economic burden will become big. 

[0008] In the conventional ink jet recording apparatus for which only an ink cartridge is 
exchanged, in order that there might be no ink identification information in an ink cartridge, 
there was no degree of freedom which chooses the ink which has the property which 
suited the record medium. 

[0009] This invention was made in view of the above-mentioned fault, and offers the ink 
jet recording device which can use alternatively the ink which has the property which 
suited the record medium in one print head by adding ink identification information to an 
ink cartridge. 
[0010] 

[Means for Solving the Problem] It has ink identification information. A print head and a 
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disengageable ink cartridge, Recognize said ink identification information and it has the 
cartridge detecting element which outputs the signal corresponding to said ink 
identification information. A storage means to change the drive conditions of said print 
head corresponding to said ink identification information, to change maintenance actuation 
of said print head by said ink identification information of said ink cartridge, and to hold 
said ink identification information, Have a comparison means to compare said ink 
identification information recognized to be said ink identification information held at said 
storage means, and it sets at the time of exchange of said ink cartridge. By the 
comparison result of said ink identification information of said ink cartridge before the 
exchange held at said storage means, and said ink identification information of said ink 
cartridge after exchange Restoration actuation of said ink is changed and it is 
characterized by generating cartridge a non-mounting signal from said ink identification 
information. 
[0011] 

[Example] The example of illustration is explained below. 

[0012] Drawing 1 is the perspective view showing the configuration of one example of the 
ink jet recording device in this invention. An ink cartridge 3 is inserted along with the 
cartridge guide 2, and supplies ink to a print head 1. The electric conduction foil 4 is 
attached in the ink cartridge 3, and in case the electric conduction foil 4 is inserted along 
with the cartridge guide 2, it contacts densely the cartridge detecting element 6 prepared 
on the cartridge guide 2. The cartridge detecting element 6 outputs the signal acquired 
from the electric conduction foil 4 to the cartridge detection terminal 5. Here, the electric 
conduction foil 4 is used as an example of the identification information which shows the 
property of the ink by which endocyst is carried out to an ink cartridge 3. 
[0013] Drawing 2 is the detail drawing showing the relation between the cartridge detecting 
element 6 and the electric conduction foil 4. If an ink cartridge 3 is inserted along with the 
cartridge guide 2, the detection contact 7 of the electric conduction foil 4 and the 
cartridge detecting element 6 will contact densely electrically. It connects with the 
detection contact 7-1, and pull-up of the cartridge detection terminal 5-1 is carried out by 
resistance R1. The detection contact 7-2 to 7-4 is respectively connected to the 
cartridge detection terminal 5-2 through resistance R2-R5. There are cut locations P1-P3 
to show the property of the ink by which endocyst is carried out to a cartridge 3 in the 
electric conduction foil 4. By cutting any of P1-P3 they are, the circuit constituted by 
resistance R1-R5 changes, and the electrical potential difference outputted to a cartridge 
detection terminal changes. Moreover, in the condition that the ink cartridge 3 is not 
inserted, the electric conduction foil 4 does not contact in the detection contact 7, but 
the electrical potential difference of maximum-voltage +V in this circuit is outputted to the 
cartridge detection terminal 5. The relation between a cut location and the electrical 
potential difference outputted to the cartridge detection terminal 5 is shown in Table 1. 
[0014] 
[Table 1] 
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[0015] Drawing 3 is the block diagram showing the configuration of one example of the ink 
jet recording apparatus in this invention. Moreover, drawing 4 is the circuit diagram 
showing the configuration of the head mechanical component 11 of one example of the ink 
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jet recording device in this invention. 

[0016] The transistors Trl-Trn connected to the piezoelectric device PZT1 corresponding 
to each nozzle - PZTn by the printing data 20 drive. The head trapezoidal wave-like 
driving pulse 19 is impressed to a common terminal 25. Suppose that the transistor Tr1 
was turned on' and Tr2 was turned 'off with the printing data 20. 

[0017] If the electrical potential difference of the head driving pulse 19 rises, a charge will 
be supplied to a piezoelectric device PZT1, it will deform into it and ink will be supplied. 
On the other hand, since Tr2 is in a 'OFF condition, a current is not supplied to a 
piezoelectric device PZT2. 

[0018] If the electrical potential difference of the head driving pulse 19 begins to descend, 
the charge accumulated in the piezoelectric device PZT1 will discharge through the diode 
D1 connected to Tr1 and juxtaposition. As for the deformation which this generated by 
charge supply, return and ink are breathed out 

[0019] Thus, ink can be made to breathe out alternatively from each nozzle by electrical- 
potential-difference change of the on-off control of Transistors Tr1-Trn based on the 
printing data 20, and the head driving pulse 19 impressed to a common terminal 25. 
[0020] The voltage signal outputted from the cartridge detection terminal 5 is changed into 
a digital signal by the A/D-conversion section 12, and is read by MPU8 through a data bus 
21. There is a data table corresponding to the digital signal read in the A/D-conversion 
section 12 in ROM13, and the ink number 24 (not shown) which shows the counter value 
of the charge signal 17 for driving a print head 1 and the discharge signal 18 and the 
property of ink is written in as data. The data currently written in ROM13 are copied to 
RAM 14, and are referred to if needed. 

[0021] In printing actuation, the printing trigger 15 and the count clock 16 are outputted to 
the drive signal generator 9 from MPU8 according to printing timing. In response to this, 
the drive signal generator 9 outputs the printing data 20 corresponding to a head array to 
the head mechanical component 11. Moreover, the counter value of the charge signal 17 
beforehand set to RAMI 4 and the discharge signal 18 is loaded, and the charge signal 17 
and the discharge signal 18 which have the time amount width of face which suited the 
property of the ink by which endocyst is carried out to a cartridge 3 are outputted by 
carrying out counting of the count clock 16. In response to this, the driver voltage 
generating section 10 outputs the head driving pulse 19 with the wave which suited the 
property of ink. The head mechanical component 1 1 drives the nozzle of a print head 1 
alternatively by the printing data 20 and the head driving pulse 19, and forms a dot pattern. 

[0022] An example of the data table showing the relation between an ink property, the cut 
locations P1-P3 and the ink number 24, and the charge signal 17 is shown in Table 2. 
[0023] 
[Table 2] 
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[0024] Drawing 5 is the wave form chart showing change of the head driving pulse 19 by 
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the ink property. Actuation of this example is explained using drawing 5 and Table 2. 
[0025] Drawing 5 (a) is the wave form chart showing generation of the head driving pulse 
19 when using the ink cartridge 3 which connotes the ink of viscosity 1. 
[0026] If the ink cartridge 3 which connotes the ink of viscosity 1 is inserted in the 
cartridge guide 2, the cartridge detecting element 6 will output the signal of electrical- 
potential-difference +V/2 to the cartridge detection terminal 5 by cutting the cut location 
P1 of the electric conduction foil 4. MPU8 digitizes this through the A/D-conversion 
section 12, and copies 'tl' for T to RAMI 4 as a counter value of the charge signal 17 as 
an ink number 23 corresponding to viscosity 1 from ROM13. 

[0027] If printing timing occurs, MPU8 will output the printing trigger 15. In response to 
this, the drive signal generator 9 loads counter value'tV of the charge signal 17 copied to 
RAM14, and outputs the charge signal 17 which carries out counting of the counter clock 
16, and has the time amount width of face of f t1\ The charge signal 17 raises [ section / 
10 / driver voltage generating] the electrical potential difference of the head driving pulse 
19 between low level. At this time, the piezoelectric device PZT1 of a print head 1 - PZTn 
are charged, and ink is supplied to a nozzle. The trigger of the pause signal 22 (not shown) 
. is carried out by the leading edge of the charge signal 17. When the charge signal 17 
became high-level, the power surge of the head driving pulse 19 stops. The voltage level of 
the head driving pulse 19 is held while the pause signal 22 is a low level. The attainment 
voltage level V1 of this head driving pulse 19 is the electrical potential difference 
determined by time amount width-of-^ace'tl ' of the charge signal 17, and is the electrical 
potential difference which suited the viscosity 1 of ink. The trigger of the discharge signal 

18 is carried out by the leading edge of the pause signal 22. The discharge signal 17 drops 
[ section / 10 / driver voltage generating ] the electrical potential difference of the head 
driving pulse 19 between low level. At this time, the piezoelectric device PZT1 of a print 
head 1 - PZTn discharge, and ink is breathed out from a nozzle. 

[0028] Drawing 5 (b) is the wave form chart showing generation of the head driving pulse 

19 when using the ink cartridge 3 which connotes the ink of viscosity 2. 

[0029] If the ink cartridge 3 which connotes the ink of viscosity 2 is inserted in the 
cartridge guide 2, the cartridge detecting element 6 will output the signal of electrical- 
potential-difference +V/3 to the cartridge detection terminal 5 by cutting the cut location 
P2 of the electric conduction foil 4. MPU8 digitizes this through the A/D-conversion 
section 12, and copies 't2' for '2' to RAMI 4 as a counter value of the charge signal 17 as 
an ink number 23 corresponding to viscosity 1 from ROM13. 

[0030] If printing timing occurs, MPU8 will output the printing trigger 15. In response to 
this, the drive signal generator 9 loads counter value't2' of the charge signal 17 copied to 
RAM14, and outputs the charge signal 17 which carries out counting of the counter clock 
16, and has the time amount width of face of 't2\ The charge signal 17 raises [ section / 
10 / driver voltage generating ] the electrical potential difference of the head driving pulse 
19 between low level. At this time, the piezoelectric device PZT1 of a print head 1 - PZTn 
are charged, and ink is supplied to a nozzle. The trigger of the pause signal 22 is carried 
out by the leading edge of the charge signal 17. When the charge signal 17 became high- 
level, the power surge of the head driving pulse 19 stops. The voltage level of the head 
driving pulse 19 is held while the pause signal 22 is a low level. The attainment voltage 
level V2 of this head driving pulse 19 is the electrical potential difference determined by 
time amount width-of-face't2' of the charge signal 17, and is the electrical potential 
difference which suited the viscosity 2 of ink. The trigger of the discharge signal 18 is 
carried out by the leading edge of the pause signal 22. The discharge signal 17 drops 
[ section / 10 / driver voltage generating ] the electrical potential difference of the head 
driving pulse 19 between low level. At this time, the piezoelectric device PZT1 of a print 
head 1 - PZTn discharge, and ink is breathed out from a nozzle. 

[0031] Thus, it is possible to generate the head drive conditions which suited the property 
of the ink currently used by expressing the property of the ink by which endocyst was 
carried out to the ink cartridge 3 in the cut location of the electric conduction foil 4. 
Therefore, it becomes possible to use alternatively the ink which has a property suitable 
for a record medium in one print head. 
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[0032] And since a substitute part is only an ink cartridge 3, degradation of the printing 
location precision of the print head 1 resulting from installation location precision cannot 
take place. 

[0033] Moreover, since there is no signal about a head drive the need only at the 
identification information a contact indicates the property of ink to be, it becomes possible 
to lessen the number of contacts accompanying exchange of an ink cartridge 3, and the 
dependability about a poor contact can be improved. 

[0034] Although viscosity was used as an example of the property of ink here, of course, it 
is possible to also make other ink properties (surface tension etc.) which influence the 
drive conditions of a head reflect in the cut location of the electric conduction foil 4, and 
as long as the number of the cut locations of the electric conduction foil 4 allows, the 
compound expression of these properties is also possible. Moreover, as head drive 
conditions listed by the data table based on the cut location of the electric conduction foil 
4, although the time amount width of face of the charge signal 17 was explained 
preponderantly, the head drive conditions influenced by ink properties, such as time 
amount width of face of the pause signal 22 and drive frequency, can also be listed. 
[0035] The ink property is participating also in the maintenance actuation which 
guarantees actuation of a print head 1. 

[0036] When printing actuation continues, there is possibility that the nozzle which does 
not carry out the regurgitation of the ink at all over long duration depending on the printing 
data 20 will occur. From the front face of such a nozzle, when the moisture in ink 
continues evaporating, it is expected that the viscosity of ink increases, a coat is formed 
in a nozzle front face, and it will be in the condition in which the regurgitation of ink is 
impossible. In order to prevent this, when printing actuation carries out fixed time amount 
continuation, it is common to perform Flushing actuation which carries out the 
regurgitation of the ink from all nozzles. The continuation printing time amount for which 
this Flushing actuation is needed is related to ink viscosity, and becomes so short that 
viscosity becomes high. By listing the continuation printing time amount for which the 
Flushing actuation is needed as data listed by the data table based on the cut location of 
the electric conduction foil 4, it is possible to perform Flushing actuation automatically 
with the time interval suitable for an ink property. 

[0037] Moreover, where the nozzle side of a print head 1 is wide opened in atmospheric 
air, when a fixed time amount input of the printing data is not carried out. Also about the 
actuation which moves the nozzle side of a print head 1 to the location intercepted from 
atmospheric air By listing the time amount which stands by printing data to the data table 
based on the cut location of the electric conduction foil 4, it is possible to move the 
nozzle side of a print head 1 to the location intercepted from atmospheric air by the time 
amount suitable for an ink property. 

[0038] Thus, by listing the data related to maintenance actuation of the print head 1 which 
changes with ink properties to the data table based on the cut location of the electric 
conduction foil 4, it is possible to perform automatically maintenance actuation of the print 
head 1 which suited the ink property. 

[0039] Drawing 6 is a flow chart explaining the actuation at the time of ink cartridge 

exchange. Actuation of this example is explained using drawing 6 and Table 1. 

[0040] An ink cartridge 3 shall be exchanged in the condition of not printing. In ST1, MPU8 

reads the electrical potential difference of the cartridge detection terminal 5 through the 

A/D-conversion section 12 first In ST1, an ink cartridge 3 waits for the condition (with no 

cartridge) of having been sampled from the cartridge guide 2, and branches to ST2. When 

the electrical potential difference read here is smaller than +V, it considers that it is in the 

condition that the ink cartridge 3 is inserted in the cartridge guide 2, and ST1 is repeated. 

[0041] In ST2, an ink cartridge 3 waits for the condition (those with a cartridge) of having 

been inserted in the cartridge guide 2, and branches to ST3. When the electrical potential 

difference read here is +V, it considers that it is in the condition that the ink cartridge 3 is 

not inserted in the cartridge guide 2, and ST2 is repeated. 

[0042] When ST3 is reached, exchange of a users ink cartridge 3 is ended. 

[0043] MPU8 reads the electrical potential difference of the cartridge detection terminal 5 
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again (ST3), and compares the value of the ink number 23 determined with the electrical 
potential difference read in the value and ST3 of the ink number 23 which are written in 
RAM14(ST10). 

[0044] When the values of the ink number 23 determined in the ink number 23 and ST3 on 
RAMI 4 differ, it is regarded as that (ink modification) by which the property of ink was 
changed, and branches to ST5. 

[0045] In ST5, all the residual ink of the print head 1 interior is attracted, and the ink 
suction time amount T2 required in order to fill up a print head 1 with the newly inserted 
ink of an ink cartridge 3 is set as ink suction time data Tv. 

[0046] When the value of the ink number 23 determined in the ink number 23 and ST3 on 
RAMI 4 is equal, it considers in the property of ink that modification is what is not (ink 
exchange), and branches to ST4. 

[0047] In ST4, the ink suction time amount T1 required in order to introduce the newly 
inserted ink of an ink cartridge 3 into a print head 1 is set as ink suction time data Tv. 
[0048] The ink suction means 23 (not shown) is driven, ink suction is started from a print 
head 1 (ST6), after only the time amount set as the ink suction time data Tv continues ink 
suction (ST7), the ink suction means 23 is stopped and ink suction is ended (ST8). 
[0049] The ink number 23 read in ST3 is saved as an ink property by which endocyst is 
carried out to RAMI 4 at writing and the ink cartridge 3 which is carrying out current use 
(ST9), and the message exchange of an ink cartridge 3 is ended. 

[0050] By giving the electric conduction foil 4 to an ink cartridge 3 as mentioned above, it 
is possible to change ink suction actuation according to the ink property by which 
endocyst was carried out to the exchanged ink cartridge 3. Moreover, it resembles reading 
the electrical potential difference of the cartridge detection terminal 5, and it is also 
possible more to judge whether the ink cartridge 3 is inserted in the cartridge guide 2. 
[0051] The ink suction time amount T1 set up in ST4 is shorter than the ink suction time 
amount T2 set up in ST5. this can be managed with the amount of suction which 
guarantees continuation of the liquid ink in the print head 1 interior when exchanging the 
ink of the same property (ink exchange) — receiving — a property — things — when 
exchanging ink (ink modification), it depends on the amount of suction to guarantee being 
it required to discharge all the front ink of the print head 1 interior, and to fill up the print 
head 1 interior with new ink. The difference of T1 and T2 becomes large, so that the ink 
path die length from an ink cartridge 3 to a print head 1 becomes long, and the ink fill of 
the print head 1 interior becomes large. 

[0052] Thus, the property of ink of having been exchanged is distinguished, changing ink 
suction actuation is performed, without a user being conscious, and it becomes possible to 
improve ink effectiveness. 
[0053] 

[Effect of the Invention] As explained above, according to this invention, the ink which has 
the property which suited the record medium in one print head can be alternatively used 
by giving the identification information which shows the property of the ink to connote to 
an ink cartridge. The configuration of an ink cartridge where the new ink which improved 
the quality of printed character also connotes it can be made common with the 
conventional thing, and it can respond immediately only by changing the identification 
information given to an ink cartridge. Moreover, in order to distinguish automatically the 
property of ink of having been exchanged in exchange of an ink cartridge and to change ink 
suction actuation, the actuation accompanying ink cartridge exchange of a user can be 
simplified, and it becomes possible to improve ink effectiveness. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing the configuration of one example of the ink jet 
recording device in this invention. 

[Drawing 2] The circuit diagram showing the relation of the cartridge detecting element 6 
of an ink jet recording apparatus and the electric conduction foil 4 in this invention. 
[Drawing 3] The block diagram showing the configuration of one example of the ink jet 
recording apparatus in this invention. 

[Drawing 4] The circuit diagram showing the internal configuration of the head mechanical 
component 11 of the ink jet recording device in this invention. 
[Drawing 5] The wave form chart showing change of the head driving pulse 19 
corresponding to the ink property in this invention. 

[Drawing 6] The flow chart explaining the actuation at the time of the ink cartridge 
exchange in this invention. 
[Description of Notations] 

1 — Print head 

2 — Cartridge guide 

3 — Ink cartridge 

4 — Electric conduction foil 

5 — Cartridge detection terminal 

6 — Cartridge detecting element 

7 — Detection contact 

8 — MPU 

9 — Drive signal generator 

10 — Driver voltage generating section 

1 1 — Head mechanical component 

1 2 — A/D-conversion section 

13 — ROM 

14 — RAM 

1 5 — Printing trigger 

16 — Count clock 

17 — Charge signal 

18 — Discharge signal 

19 — Head driving pulse 

20 — Printing data 

21 — Data bus 

22 — Pause signal (not shown) 

23 — Ink suction means (not shown) 

24 — Ink number (not shown) 

25 — Common terminal 
Tr1-Trn — Transistor 
D1-Dn — Diode 

PZT1 - PZTn — Piezoelectric device 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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CORRECTION OR AMENDMENT 

[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of 
Patent Law 
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[Publication date] January 16, Heisei 13 (2001. 1.16) 

[Publication No.] JR6-1 55758, A 
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[Annual volume number] Open patent official report 6-1558 

[Application number] Japanese Patent Application No. 4-315336 

[The 7th edition of International Patent Classification] 
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[Procedure revision] 

[Filing Date] November 18, Heisei 11 (1999. 11.18) 
[Procedure amendment 1] 
[Document to be Amended] Specification 
[Item(s) to be Amended] The name of invention 
[Method of Amendment] Modification 
[Proposed Amendment] 

[Title of the Invention] It is an ink cartridge to an ink jet recording apparatus and its 

control approach, and a list 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] In the ink jet recording device which has the print head which carries out the 
regurgitation of the ink droplet, and the detecting element which is equipped with ink 
property identification information, detects said ink property identification information with 
a disengageable ink cartridge to said print head, and sets up appropriately the drive 
conditions of said printing head, or maintenance actuation according to the detected ink 
property identification information, 

The ink jet recording device characterized by forming said ink property identification 
information by cutting some specific conductors prepared on said ink cartridge. 
[Claim 2] The ink jet recording apparatus of claim 1 characterized by changing the 
resistance of a resistor prepared in this recording apparatus in contact with said 
conductor by cutting said some of specific conductors. 

[Claim 3] In the ink jet recording device which has the print head which carries out the 
regurgitation of the ink droplet, and the detecting element which is equipped with ink 
property identification information, detects said ink property identification information with 
a disengageable ink cartridge to said print head, and sets up appropriately the drive 
conditions of said printing head, or maintenance actuation according to the detected ink 
property identification information, 

This recording apparatus is an ink jet recording apparatus characterized by having a 
comparison means to compare said ink property identification information after said 
exchange with ink property identification information before exchange at the time of 
exchange of an ink cartridge, and setting up appropriately print head drive conditions or 
maintenance actuation according to the comparison result of said comparison means. 
[Claim 4] The ink jet recording device of claim 3 characterized by changing the drive 
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conditions of said print head, or maintenance actuation when equipped with the ink 
cartridge which holds the ink of a different property the exchange front of an ink cartridge, 
and after exchange. 

[Claim 5] The ink jet recording device of claims 1 or 3 characterized by changing the 
quiescent time immediately after charge of the head driving pulse electrical potential 
difference supplied to said print head according to the ink property identification 
information detected by said detecting element. 

[Claim 6] The ink jet recording device of claims 1 or 3 characterized by changing the time 
amount which stands by printing data until it moves to the location which intercepts the 
nozzle side of said print head from atmospheric air according to the ink property 
identification information detected by said detecting element 

[Claim 7] In the ink jet recording device which has the print head which carries out the 
regurgitation of the ink droplet, and the detecting element which is equipped with ink 
property identification information, detects said ink property identification information with 
a disengageable ink cartridge to said print head, and sets up appropriately the drive 
conditions of said printing head, or maintenance actuation according to the detected ink 
property identification information, 

This recording apparatus is an ink jet recording apparatus characterized by setting up the 
suction time amount for filling up said print head with ink, and performing suction actuation 
based on the set-up suction time amount when different ink property identification 
information from last time at the time of exchange of an ink cartridge is detected. 
[Claim 8] The ink jet recording device of claims 3 or 7 characterized by having the memory 
which saves said ink property identification information of said ink cartridge detected by 
said detecting element. 

[Claim 9] Said ink property identification information is the ink jet recording device of 
claims 1, 3, or 7 which carry out the description of the compound expression of a property 
being possible. 

[Claim 10] In the ink cartridge equipped with the ink property identification information for 
an ink jet type recording device equipped with the print head which carries out the 
regurgitation of the ink droplet being equipped exchangeable, and setting up appropriately 
the drive conditions of this printing head, or maintenance actuation, 
The ink cartridge characterized by forming said ink property identification information by 
two or more conductors being prepared on said ink cartridge, and cutting the specific part 

[Claim 11] The ink cartridge of claim 10 characterized by making the resistance of a 
resistor prepared in this recording device in contact with said conductor by cutting said 
some of specific two or more conductors change. 

[Claim 12] The ink cartridge of claim 10 characterized by making the quiescent time 
immediately after charge of the head driving pulse electrical potential difference supplied 
to the print head of said ink jet type recording device set up by cutting said some of two 
or more conductors. 

[Claim 13] The ink cartridge of claim 10 characterized by making the time amount which 
stands by printing data until it moves the nozzle side of said print head to the location 
intercepted from atmospheric air by cutting said some of specific two or more conductors 
set up. 

[Claim 14] The ink cartridge of claim 10 characterized by making the suction time amount 
for filling up this print head with the ink of an ink cartridge which attracted the residual ink 
in said print head of this ink jet type recording device, and was newly inserted by cutting 
said some of specific two or more conductors change. 

[Claim 15] Said ink property identification information is the ink cartridge of claim 10 which 
carries out the description of being formed with a number of conductors whose compound 
expression of a property is attained. 

[Claim 16] In the control approach of an ink jet type recording device of having the print 
head and this print head which carry out the regurgitation of the ink droplet and a 
disengageable ink cartridge, 

The step which detects the ink property identification information set up by cutting some 
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specific conductors prepared on the ink cartridge, 

The control approach of the ink jet recording device characterized by having the step 
which sets up the drive conditions of said printing head, or maintenance actuation 
according to the detected ink property identification information. 

[Claim 17] The control approach of the ink jet recording device of claim 16 characterized 

by setting up the resistance of a resistor prepared in this recording device in contact with 

said conductor according to said ink property identification information. 

[Claim 18] In the control approach of an ink jet recording device of having the print head 

which carries out the regurgitation of the ink droplet to an ink cartridge, 

The step which detects the ink property identification information of the ink held in the ink 

cartridge, 

The step which compares said ink property identification information after said exchange 
with ink property identification information before exchange at the time of exchange of this 
ink cartridge, 

The control approach of the ink jet recording device characterized by having the step 
which sets up appropriately print head drive conditions or maintenance actuation 
according to the comparison result of this comparison step. 

[Claim 19] In the control approach of an ink jet recording device of having the print head 

which carries out the regurgitation of the ink droplet to an ink cartridge, 

The step which detects the ink property identification information of the ink held in the ink 

cartridge, 

The step which changes the suction time amount for filling up said print head with ink 
when different ink property identification information from last time at the time of 
exchange of this ink cartridge is detected, 

The control approach of the Inkjet recording device characterized by having the step filled 

up with the ink of an ink cartridge in which between the changed this suction time amount 

attracted the residual ink before the exchange in said print head, and was newly inserted. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0013 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0013] Drawing 2 is the detail drawing showing the relation between the cartridge detecting 
element 6 and the electric conduction foil 4. If an ink cartridge 3 is inserted along with the 
cartridge guide 2, the detection contact 7 of the electric conduction foil 4 and the 
cartridge detecting element 6 will contact densely electrically. It connects with the 
detection contact 7-1, and pull-up of the cartridge detection terminal 5-1 is carried out by 
resistance R1. The detection contact 7-2 to 7-5 is respectively connected to the 
cartridge detection terminal 5-2 through resistance R2-R5. There are cut locations P1-P3 
to show the property of the ink by which endocyst is carried out to a cartridge 3 in the 
electric conduction foil 4. By cutting any of P1-P3 they are, the circuit constituted by 
resistance R1-R5 changes, and the electrical potential difference outputted to a cartridge 
detection terminal changes. Moreover, in the condition that the ink cartridge 3 is not 
inserted, the electric conduction foil 4 does not contact in the detection contact 7, but 
the electrical potential difference of maximum-voltage +V in this circuit is outputted to the 
cartridge detection terminal 5. The relation between a cut location and the electrical 
potential difference outputted to the cartridge detection terminal 5 is shown in Table 1. 
[Procedure amendment 4] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0027 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0027] If printing timing occurs, MPU8 will output the printing trigger 15. In response to 
this, the drive signal generator 9 loads counter value'tV of the charge signal 17 copied to 
RAMI 4, and outputs the charge signal 17 which carries out counting of the counter clock 
16, and has the time amount width of face of 't1\ The charge signal 17 raises [ section / 
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10 / driver voltage generating ] the electrical potential difference of the head driving pulse 
19 between low level. At this time, the piezoelectric device PZT1 of a print head 1 - PZTn 
are charged, and ink is supplied to a nozzle. The trigger of the pause signal 22 (not shown) 
is carried out by the leading edge of the charge signal 17. When the charge signal 17 
became high-level, the power surge of the head driving pulse 19 stops. The voltage level of 
the head driving pulse 19 is held while the pause signal 22 is a low level. The attainment 
voltage level V1 of this head driving pulse 19 is the electrical potential difference 
determined by time amount width-of-face f t1 ' of the charge signal 17, and is the electrical 
potential difference which suited the viscosity 1 of ink. The trigger of the discharge signal 

18 is carried out by the leading edge of the pause signal 22. The discharge signal 18 drops 
[ section / 10 / driver voltage generating ] the electrical potential difference of the head 
driving pulse 19 between low level. At this time, the piezoelectric device PZT1 of a print 
head 1 - PZTn discharge, and ink is breathed out from a nozzle. 

[Procedure amendment 5] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0029 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0029] If the ink cartridge 3 which connotes the ink of viscosity 2 is inserted in the 
cartridge guide 2, the cartridge detecting element 6 will output the signal of electrical- 
potential-difference +V/3 to the cartridge detection terminal 5 by cutting the cut location 
P2 of the electric conduction foil 4. MPU8 digitizes this through the A/D-conversion 
section 12, and copies 't2' for '2' to RAMI 4 as a counter value of the charge signal 17 as 
an ink number 23 corresponding to viscosity 2 from ROM13. 
[Procedure amendment 6] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0030 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0030] If printing timing occurs, MPU8 will output the printing trigger 15. In response to 
this, the drive signal generator 9 loads counter value't2' of the charge signal 17 copied to 
RAMI 4, and outputs the charge signal 17 which carries out counting of the counter clock 
16, and has the time amount width of face of 't2\ The charge signal 17 raises [ section / 
10 / driver voltage generating ] the electrical potential difference of the head driving pulse 

19 between low level. At this time, the piezoelectric device PZT1 of a print head 1 - PZTn 
are charged, and ink is supplied to a nozzle. The trigger of the pause signal 22 is carried 
out by the leading edge of the charge signal 17. When the charge signal 17 became high- 
level, the power surge of the head driving pulse 19 stops. The voltage level of the head 
driving pulse 19 is held while the pause signal 22 is a low level. The attainment voltage 
level V2 of this head driving pulse 19 is the electrical potential difference determined by 
time amount width-of-face^' of the charge signal 17, and is the electrical potential 
difference which suited the viscosity 2 of ink. The trigger of the discharge signal 18 is 
carried out by the leading edge of the pause signal 22. The discharge signal 18 drops 

[ section / 10 / driver voltage generating ] the electrical potential difference of the head 

driving pulse 19 between low level. At this time, the piezoelectric device PZT1 of a print 

head 1 - PZTn discharge, and ink is breathed out from a nozzle. 

[Procedure amendment 7] 

[Document to be Amended] DRAWINGS 

[Item(s) to be Amended] drawing 2 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Drawing 2] 
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